Annexin V is a potent anticoagulant protein which is soluble in water but associates with membranes in the presence of Ca+* [I] . It is capable of forming voltage-gated ion channels which are selective for Ca" [2] , but are also permeant to other divalent ions and Li', Cs' and Na' . X-ray crystal structures of the protein revealed a central pore running through the molecule, containing buried charged residues and solvent molecules, which is thought to play a role in ion conduction [3] .
In a previous publication we reported a novel method to visualize and analyze the pore dimensions of ion channels and its application to various structural models of gramicidin A [4] . The technique is based on finding the largest sphere, whose centre lies on a plane, which can be accommodated without overlap with any atom. The procedure is repeated for a series of parallel planes through the molecule. The net result of the routines can be thought of as the locus of a flexible sphere squeezing through the pore.
The method was applied to the 2.0 8, resolution (R3) structure of human annexin V [3] . Co-ordinates were obtained from the Brookhaven Protein Data Bank. Solvent molecules were excluded from consideration and the same Fin. 1. The Dore through human annexin V. For clarity only residues 271 and 112 of the protein are shown. Circles show the overall surface of the pore and grey lines mark the centre lines of each pathway. Water molecules identified as being in the pore by Huber et al. [3] are marked by crosses. van der Waals radii were used as in a previous study [4] . Unlike gramicidin A, the central pore has a complex topography and more than one run was found to be necessary to map it. The non-deterministic nature of the Monte Car10 optimization procedure [4] was exploited with different results being obtained from runs from the same starting position. The overall surface, generated from six runs, (Fig. I) encompasses most of the solvent positions identified as being in the pore [3] . The pore branches around the salt-bridge formed between Glu 112 and Arg 27 1. These residues have been identified as being important in voltage gating [3] . The most favourable route shows a constriction to 0.6 A. Comparison of this figure to the ionic radius of CaZ' of 1.0 A and Cs+ of 1.67 8, shows that rearrangements would be necessary to allow the passage of ions. Future work will include examination of the pores of different crystal forms of the protein and models for "open" structures.
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